The technique of anaesthesia for cathetron treatment of carcinoma of the uterus must incorporate adequate preoperative sedation in unfit and elderly patients, general anaesthesia of short duration for dilatation of the cervix and introduction of guide tubes, and a rapid recovery of consciousness before the patient is isolated in the treatment room. The most effective combination of drugs has proved to be premedication with intramuscular droperidol and fentanyl with supplementary intravenous doses of these as necessary to produce light sedation. Induction of anaesthesia with methohexitone is followed by nitrous oxide-oxygen with increments of methohexitone or 0.5-1% halothane. Rapid recovery of consciousness occurs before the patient is isolated in the treatment room; while in the treatment room, heart rate and rhythm, electrocardiogram and respiration are remotely monitored and the patient is observed on closed-circuit television. Alternative anaesthetic and monitoring techniques are discussed.
Radiotherapy has been a standard treatment of certain cases of carcinoma of the cervix and body of the uterus for many years. Recently, the use of intracavity high-intensity radiation from the cathetron has replaced the traditional use of radium in some centres. This form of treatment offers certain advantages over conventional radium techniques: (a) it practically eliminates radiation hazards; (b) the position of the isotope sources can be readily checked and maintained constant during treatment; (c) it reduces treatment times and inconvenience to the patient (Joslin, O'Connell and Howard, 1967) .
Treatment consists of introducing high-intensity 60 Co sources into the uterus and lateral fornices under remote control. Initially, guide tubes are placed in each lateral fornix and in the uterus after dilatation of the cervix. Low-intensity radium sources are then temporarily inserted into each guide tube to enable the expected rectal radiation dose to be calculated. The patient is immediately transferred to an adjacent screened treatment room ( fig. 1 ) and the guide tubes are connected to hollow flexible cables leading from a screened safe containing the radioactive cobalt sources. The sources are driven electrically along the flexible cables and into the guide tubes, while the patient is observed by the anaesthetist and radiotherapist from outside the treatment room. The sources lie in close proximity to the site of the growth and deliver a high dose of radiation for a period of between 2 and 4 minutes. This treatment is usually given weekly for between 2 and 5 weeks. A detailed description of the method has been given by Joslin (1971) .
Anaesthetic techniques for this procedure are governed by the following requirements, (i) Adequate preanaesthetic sedation for patients who are often elderly, unfit, and frequently emotionally disturbed because of knowledge or suspicion of a growth. Both preanaesthetic sedation and subsequent anaesthesia must be acceptable to patients because of the need for repeated treatments. (ii) Light general anaesthetic for examination, biopsy and dilatation of the cervix and insertion of guide tubes. This must be followed by a rapid return to consciousness before the patient is isolated in the treatment room. Emergence vomiting is particularly undesirable, both from the point of view of the risk of inhalation of gastric contents and from the danger of pelvic damage following straining down on the guide tubes. (iii) Light sedation during the cathetron treatment, since voluntary or involuntary movement of the pelvis resulting from the slight discomfort of the treatment position may lead to physical or radiation damage from displacement of the radioactive sources. The techniques of premedication, anaesthesia, sedation monitoring which have been evolved for the procedure are reviewed in this article. The complete records of 92 patients were available for survey. The age distribution is shown in figure 2 , and the number of treatments received by each patient is summarized in figure 3. 
Physical status.
Patients were classified according to the scale proposed by the American Society of Anesthesiologists (Annotation, 1963) . The distribution of physical status is shown in figure 4 , and a summary of preoperative complications encountered is shown in table I. The necessity for early treatment of the carcinoma precluded extended courses of preoperative treatment for such conditions as, for example, obesity. Diabetes and essential hypertension were managed appropriately and anaemia, which is a common clinical finding in carcinoma of the uterus, was corrected by blood transfusion in seven patients. Patients with chronic bronchitis were treated by preoperative physiotherapy and antibiotics.
Although all patients had carcinoma of the uterus, selection of patients for this form of treatment meant that no patient had evidence of distant metastases.
Premedication.
A number of different drug combinations were used in succession in a search for the most suitable premedication for the procedure. Pentobarbitone 100-120 mg, given orally 2 hours before anaesthesia, was used on 158 occasions. Promethazine 25 mg •Several patients had more than one complication.
with chlorpromazine 25 mg, given orally 2 hours before anaesthesia, was used on 160 occasions. Droperidol 2.5-5.0 mg, with fentanyl 0.05 mg intramuscularly 1 hour before anaesthesia, was used on 45 occasions. A variety of other drugs were used on 10 occasions.
H*

Anaesthesia.
As with premedication, a variety of techniques were used in succession, in an endeavour to find the most suitable combination of drugs for the circumstances. The most frequently used techniques are summarized in table II.
The most convenient and effective sequence has proved to be droperidol 2.5 mg and fentanyl 0.05 mg* intramuscularly 1 hour preoperatively (Norris and Telfer, 1968) , with supplementary intravenous doses of droperidol and fentanyl given on arrival in the anaesthetic room until the patient is drowsy but readily rousable. This is followed by a "sleepdose" of methohexitone and anaesthesia is maintained with nitrous oxide-oxygen and either 10 mg increments of methohexitone or 0.5-1% halothane for the short surgical procedure. Before isolation in the treatment room the patient is awake, but sedated. 
Monitoring.
During induction and maintenance of anaesthesia, the pulse is monitored by palpation of the radial artery, blood pressure by an oscillotonometer, and respiration by the excursions of the reservoir bag.
Remote monitoring during exposure to the radiation sources is carried out as follows, (a)
The patient is directly observed by means of closed-circuit television, using a Pye camera with 25-mm lens and the image displayed on a 48-cm screen monochrome receiver.
*Thalamonal, Janssen Pharmaceuticals. Respiration rate and patency of the airway are monitored by a thermistor probe mounted at the junction of two small polythene tubes placed near the nose and mouth or by a thermocouple mounted on a headband (Gundersen, 1971) . The output is displayed on the screen of the e.c.g. equipment as a respiratory pattern or on a ratemeter which incorporates an apnoea alarm.
The electrocardiogram can be displayed if necessary on an oscilloscope or direct-writing machine (M. & I.E. Videograph 1A).
A two-way intercom enables the patient and observer to communicate verbally if necessary. The screened doors to the treatment room incorporate safety microswitches so that opening the doors will automatically cause the withdrawal of the radioactive sources into the safe; in an emergency, access to the patient can therefore be obtained within a few seconds. In the event of failure of the electricity supply to the unit, the sources are automatically returned to the safe under gravitational force.
Morbidity and mortality.
There were no deaths during the course of cathetron treatments. Complications encountered were usually minor and readily treated. Eight patients vomited or strained before or during the period in the treatment room, three patients doing so on more than one occasion. In no case was there evidence of inhalation of gastric contents or of pelvic damage. Nevertheless, we now give all patients Mist. Mag. Trisilicate 15 ml before anaesthesia to reduce gastric acidity (Taylor and Prys-Davies, 1966) . Two patients developed postoperative chest infectionsone of these developed recurrent infections after each treatment. In both cases these resolved satisfactorily with antibiotic therapy. Two patients displayed marked restlessness requiring the interruption of treatment and further sedation. One of these patients displayed acute anxiety during successive treatments and eventually was managed by general anaesthesia with endotracheal intubation throughout each treatment. One patient had marked haemorrhage from the uterus following dilatation. This necessitated postponement of cathetron treatment for vaginal packing and blood transfusion.
DISCUSSION
The problems of anaesthesia of patients receiving cathetron treatment centre around the necessity for a patient who has been anaesthetized a few minutes before to be effectively managed from a remote position outside the treatment room. Anaesthesia by remote control has received the attention of several workers. Harrison and Bennet (1963) describe the management of children having courses of radiotherapy requiring up to 19 anaesthetics and advocate the use of a cotton-wool "butterfly" near the airway as a respiration monitor. Cullen (1963) anaesthetized patients receiving up to 30,000 rads over 45-105 minutes for intracranial tumours, using a Ruben valve and 9-metre length of tubing to the anaesthetic machine outside the chamber, and monitored blood pressure and e.c.g. by extended tubing and electrical leads. Browne, Boulton and Crichton (1969) avoided the need for repeated intubation by means of a modified oropharyngeal airway in patients receiving radioactive cobalt therapy on 10 occasions for retinoblastoma, and utilized the Cotel Keating pulse monitor. In the latter two papers, the authors monitored respiration by movements of the reservoir bag, and observed the patients by closed-circuit television. Since our patients are only sedated while in the treatment room, endotracheal tubes or oropharyngeal airways would not be tolerated; however, we have found temperature-change respiration probes to be a useful means of ensuring that respiration is adequate and that the airway is not obstructed. The alternative would be to maintain anaesthesia following dilatation of the cervix until the completion of each treatment; however, we feel that under these circumstances, the patency of the airway could not be assured without endotracheal intubation which is undesirable when repeated on several occasions.
Although ketamine has been used with success in this unit for other radiation therapy procedures, particularly in children, we have no experience of its use in cathetron therapy; but the high incidence of hypertension and emergence hallucinations might prove particularly disadvantageous in this group of patients. Paracervical block has been used by Olsen and Hornback (1970) for intrauterine insertion of radium. This procedure might be fraught with considerable difficulty when there is distortion of the pelvic anatomy by growth as in stage II and stage III carcinoma of the cervix.
Halothane possesses the advantage of a readily controllable level of light anaesthesia and rapid Downloaded from https://academic.oup.com/bja/article-abstract/44/7/721/331228 by guest on 16 October 2018 recovery with a low rate of postoperative nausea and vomiting. Against this must be weighed the small but significant risk of hepatitis following multiple exposures to halothane within a short time (Mushin, Rosen and Jones, 1971) . However, it is felt that this risk is acceptable in circumstances where the use of halothane is required to provide conditions which cannot be produced by other means for this essential treatment.
Some reports (Ashton, O'Connor and Williams 1963; Chambers, Sewell and Young, 1964) suggested an association between halothane, hepatitis, and exposure to radiation. While it is not possible to deny a coincidence of factors in the cases described in both these reports, the course of events could equally well have been due to a hypersensitivity reaction to multiple halothane exposures. Despite the report of Pennington (1968) who described the formation of at least toxic breakdown product of halothane following exposure of this substance to gamma-radiation, it is unlikely that the relatively small dose of radiation received by in-vivo halothane would have a significant effect on its breakdown. However, this breakdown might be important if halothane were repeatedly exposed to gammaradiation while in a vaporizer on an anaesthetic machine normally kept in proximity to the patient during treatment.
While a variety of anaesthetic techniques have been used in this series, the use of neuroleptanaesthesia has proved very satisfactory in most cases, combining the advantages of cardiovascular stability (Zauder et al., 1965) , a rapid return to "tranquil semi-sedation", and a low emesis rate (Prys-Roberts and Kelman, 1967) . Cardiac dysrhythmias have been notably absent, and this may be related to the protective influence of droperidol (Long, Dripps and Price, 1967) .
Since repeated treatments are required, and many of the patients are technically or medically unsuitable for other forms of treatment, it is important to make the anaesthetic procedures acceptable to the patient. The technique described is quite acceptable to most patients, despite the unhappy emotional state of many of those receiving this treatment. 
RESUMEN
La tecnica de la anestesia para el tratamiento del carcinoma del utero por catetron debe incluir una sedacidn preoperatoria adecuada en pacientes ancianos en mal estado de salud, anestesia general de corta duracibn para la dilatacion del cuello e introducci6n de tubos de guia y una rapida recuperacion de la conciencia antes de que el paciente sea aislado en el cuarto de tratamiento. La combinacion mas eficaz de medicamentos ha resultado ser la premedicacion con droperidol y fentanil intramuscular con dosis intravenosas suplementarias de estos medicamentos segiin sea necesario para producir una sedacion ligera. La induccion de la anestesia con metohexitona es seguida por oxido nitroso-oxigeno con incrementos de metohexitona o halotano al 0,5-1 por ciento. Hay una rapida recuperacion de la conciencia antes de que el paciente sea aislado en el cuarto de tratamiento; mientras este en el cuarto de tratamiento, la frecuencia y ritmo cardiacos, electrocardiograma y respiracion son monitorizados desde lejos y el paciente es observado sobre una television de circuito cerrado. Son discutidas otras tecnicas anesteticas y de monitorizaci6n.
